Characterization of a novel endo-type alginate lyase derived from Shewanella sp. YH1.
Alginate, which is an anionic polysaccharide, is widely distributed in the cell wall of brown algae. Alginate and the products of its degradation (oligosaccharides) are used in stabilizers, thickeners and gelling agents, especially in the food industry. The degradation of alginate generally involves a combination of several alginate lyases (exo-type, endo-type and oligoalginate lyase). Enhancing the efficiency of the production of alginate degradation products may require the identification of novel alginate lyases with unique characteristics. In this study, we isolated an alginate-utilizing bacterium, Shewanella sp. YH1, from seawater collected off the coast of Tottori prefecture, Japan. The detected novel alginate lyase was named AlgSI-PL7, and was classified in polysaccharide lyase family 7. The enzyme was purified from Shewanella sp. YH1 and a recombinant AlgSI-PL7 was produced in Escherichia coli. The optimal temperature and pH for enzyme activity were around 45°C and 8, respectively. Interestingly, we observed that AlgSI-PL7 was not thermotolerant, but could refold to its active form following an almost complete denaturation at approximately 60°C. Moreover, the degradation of alginate by AlgSI-PL7 produced two to five oligosaccharides, implying this enzyme was an endo-type lyase. Our findings suggest that AlgSI-PL7 may be useful as an industrial enzyme.